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Ath     1 ...........................MDKPSFVIQSKEAESAAKQLGVS.VIQLLPSLVKPAQSYARTPIS...........................KFNVAVVGLGSSGRIFLGVNV 

Mes1    1 ...........................MEQPRFVIEACEAESMAKKSGLT.VPQLLPTLVQEARSLARTPIS...........................NYYVGAVGLGSSGRIFFGANL 

Mes2    1 ...........................MEHPRFVIDASEAESMAKQLGLT.VLQLLPTLVKEARSLARPPIS...........................SYYVGAVGLGSSGRIFFGSNL 

Lus1    1 ..........................MEEQVRFVIEAAEAESMTKQFGLTKVEGLLPTLVRSAQSLARPPIS...........................NYQVGAVGLGSSGRIFFGANI 

Lus2    1 ..........................MEEQVRFVIEAAEAESMAKQLGLTKVEELLPTLVRSAQSLARPPISNYQVGAGGLGAPPLTRSALSWPRPPISNYQVGAVGLGSSGRIFFGANI 

Ptr1    1 ...........................MDGPIFVIEASEAESMAKQSGLT.VLQLLPTLVKSAQALARPPIS...........................KYHVGAVGLGSSGRIFLGGNI 

Ptr2    1 ...........................MDGPIFVIEASEAESMAKQSGLT.VLQLLPALVKSAQALARPPIS...........................DYHVGAVGLGSSGRIFLGGNL 

Mtr1    1 ...........................MDRPVFVIEATEAKSMAKSSSLT.LTQLLPSLVTSAQSLARPPIS...........................NFHVGAVGLSPSGRILIGVNV 

Mtr2    1 ...........................MEEPKFIIEVSEAKSLTQSTNLT.LTQLLPTIVKSSQPLARVPIS...........................KFHVAAVAVGISGRIFIGVNV 

Pvu1    1 MSRSQIQSTLTLSINNITLLQFPNPMDHSP.KFLIDPSEALALADSAAIT.LPELLPRLVPAAQSLARPPIS...........................NFPVAAVGLGPSGRIFVGVNL  

Pvu2    1 .........................MEQAKPKFVISASEAQSHSS....P.IAKLLPSLVPSAHSLARPPIS...........................NFPVAAVGLGSSGRIFVGVNV 

Gma1    1 .........................MDPPPSKFVIEASEALALAESAAVT.LPELLPTLVPAAQPLARPPIS...........................KFSVAAVGLAPSGRIFVGVNL 

Gma2    1 ............................MEPRFVISASEAESQS.......ISKLLPSLVSSSQSLARPSIS...........................NFPVAAVGLAASGRIFVGVNV 

Gma3    1 .........................MDQPSRKFLISASEALAMAESAAVT.LPELLPTLVPTAQPLAP........................................S..GRILVGVNL 

Mdo1    1 ...........................MDRPRFVIEASEAESMAKQSNLT.VLQLLPSLVKPAQALARPPIS...........................KFHVGAVGYGSSGRIFLGVNL 

Mdo2    1 ...........................MDQPRFVIEASEAESMAKQSNLT.VLQLLPSLVKPAQDLARPPIS...........................KFHVGAVGYGSSGRIFIGVNL 

Bra1    1 ...........................MDKPSFVISPEEAESAANQLGVS.VLQLLPSLVNPAKSFARPPIS...........................KFHVGAVGLGSSGRIFLGVNV 

Bra2    1 ...........................MDRPSFLIHAEEAESAAKRHGVS.VVNLLPLLVNPAKPLARPPIS...........................KFPVSAVGLGSSGRIFVGVNV 

Bra3    1 .................................MAQPSKFVLINEPYGVVSDPMDLVSLIDRKVSLRMAPIS...........................GRHVGAVGLGFSRKVFLGINV 

Gra1    1 ...........................MDRPRFVIDAVEAEQMAKQSGKT.VLQLLPSLVKSAQSVARPPIS...........................KYHVGAVGIGSSGRIFFGANL 

Gra2    1 ...........................MDRPRFVIDSAEVEQMAKQSRQT.VLHLLPSLVKSAQALARPPIS...........................NYHVGAVGVGSSGRIFFGVNL 

Gra3    1 ...........................MDRPRFVIESAEAEQMAKQSGQT.VLQLLPSLVKSAQTLARPPIS...........................NYHVGAVGMGPSGRIFFGVNL 

Pvi1    1 ............MGEEQVATRPEAAAAPELTGFVMSAEEAERAAAAAGVATVQDLLPLLVPSAMKRAVVPIS...........................RFPVGAVGLGASGRVYVGVNL 

Pvi2    1 ..................................?SAEEAERAAAAAGVATVQDLLPLLVPSAMNAAVVPIS...........................RFPR.RRGLGASGRVYVGVNL 

                                                                                                              ♦                 ♦ 

          ▼    ▼▼  ▼ ▼▼▼▼▼   ▼            ▼▼▼        ▼▼▼▼▼▼▼▼ ▼▼ ▼                                               ▼   ▼▼▼ ▼▼▼    ▼▼ 

Ath    66 EFPNLPLHHSIHAEQFLVTNLTLNGERHLNFFAVS......AAPCGHCRQFLQEIRDAPEIKILITDPNNS..............ADSDSAADSDGFLRLGSFLPHRFGPDDLLGKDHPL 

Mes1   66 EFPGLPLHHSVHAEQFLITNLTLNAEPGLNYVSVS......AAPCGHCRQFFQEIRNAPDIQILITDDSNNNN..........CSGVSQNNGDTREFESFSRFLPHRFGPDDLLDKDVPL 

Mes2   66 EFPGLPLHHSVHAEQFLITNLTLNAESGLNYVAVS......AAPCGHCRQFFQEIRNAPDIKILITDDSNRNN..........CGGVAENS.GDAKFESLSHFLPHRFGPDDLLDKNVPL 

Lus1   68 EFPGLPLNNSIHAEQFLVTNLYLNAEPSMSSMAVS......SAPCGHCRQFFQELRSSGSIRILVTDDDHR.......................REFEDFSKFLPHRFGPDDLLHKDSPL 

Lus2   95 EFPGLPLNNSIHAEQFLVINLYLNAEPAMSSMAVS......SAPCGHCRQFFQELRSSGSIRILVTDDDHRS......................REFEDFSTFLPHRFGPDDLLHKDSPL 

Ptr1   66 EFPGLPLHHSVHAEQFLITNLTLNAEPSLKYVAVS......AAPCGHCRQFFQEIRHAPDIHILITGDSNSN............HNYKNDLANEEQFEPMSCLLPHRFGPDDLLGKDVPL 

Ptr2   66 EFPGLPLHHSVHAEQFLITNLTLNAEPSLKYIAVS......AAPCGHCRQFLQEIRHAPDVQILITGDSTNN............QSYKNDLANKQQFEPLSCLLPHRFGPDDLLDKDIPL 

Mtr1   66 EFPGLPLHHSIHAEQFLLTNLSLHDEPNLHSFAVS......AAPCGHCRQFFQEIRGAPDIQIIITS........................ESDPNFTSLSHFLPYRFGPHDLLPQHAPL 

Mtr2   66 EFPNLPFHHTIHAEQFLLTNLSHNKETQIQYLAVS......AAPCGHCRQFLQEIRGAGDIPLLITSDLEK....................TAKTEFTSLSEFLSHPFGPHDLLPKHVPL 

Pvu1   92 EFPGLPLHHSVHAEQFLLCNLSLNAEANLASFAVS......AAPCGHCRQFLQELRAASDVNILVTS........................HATPQFTPLSDFLPHQFGPHDLLSLRTPL 

Pvu2   64 EFPGLPFHHTIHAEQFLLTNLSLHGETRLDSFAVS......AAPCGHCRQFLQELRDAPDIQILITS........................HANPNFTPLSHFLSHRFGPHDLLPKTAPL 

Gma1   68 EFPGLPLHHSVHAEQFLITNLSLNAEPHLVSLAVS......AAPCGHCRQFLQELRAAADVKILVTS........................EATAEFRALSDFLPHRFGPHDLLPLEAPL 

Gma2   59 EFPGLPFHHTIHAEQFLLTNMANNAETRLDSFAVS......AAPCGHCRQFLQELRDAPDIQILITS........................HKNPHFSPLSHFLSHHFGPHDLLPKTVPL 

Gma3   53 EFPGLPLHHSVHAEQFLITNLSLNAEPHLVSLAVS......AAPCGHCRQFLQELRAAADVQILVTS........................EATAEFGPLSDLLPQRFCPHDLLPLEAPL 

Mdo1   66 EFPGLPLHYSVHAEQFLVTNLSIQSESKLQYIAVS......AAPCGHCRQFFQEIRGAQDIQILITSVESGDD..........NSGLNG.......FDPLLHLLPHRFGPEDLLGQDVPL 

Mdo2   66 EFPGLPLHYSVHAEQFLVTNLSIQSESKLQYIAVS......AAPCGHCRQFIQEIRGAQDIQILITSVESGDD..........NSGXNS.......FDPLLHLLPHRFGPEDLLGQDVPL 

Bra1   66 EFPGLPLHHSIHAEQFLVTNLTLNGERHLRNFAVS......AAPCGHCRQFLQEIRDASEIRLVITDPN................ATADPDADSDGFLRLGSILPHRFGPEDLLEKDFPL 

Bra2   66 EFPGLPLHHSIHAEQFLVTNLTLNSEPNLRHFSVS......AAPCGHCRQFLQEIRDAPDIKILITDPNAFRDTVTDKENAVKDENDAVTEKEEDGYVRLESILPHRFGPNDLLERDVPL 

Bra3   61 ELPGLPLHHSIHAEQFLVINLMLNSEQHLTHLAVSSSDSVFHAPCGHCRQFLQEITEASIIQVLIKDPALG......................IQEFVTLKSLLPRHSN.......LLPD 

Gra1   66 EFPGLPLNHSVHAEQFLITNLSLNAELRLKYIAVS......AAPCGHCRQFFQELRGAPDVKMLITSSDDEKE..........NKISNTCNDKDQEFTPLSHFLPHRFGPDDLLGKDAPL 

Gra2   66 EFPGLPLNHSVHAEQFLITNLSLNAESCLKFLAVS......AAPCGHCRQFLQELRAAPDVNILITATEKEKE..........NKTINNRNDKDMQFAPLSYFLPHRFGPDDLLEKDVPL 

Gra3   66 EFPGLPLNQSVHAEQFLITNLSLNAEPRLRYLAVS......AAPCGHCRQFLQELRGASDVKILITSSEDEKE..........NKINNNCNDKDQEFTPLSHFLPHRFGPDDLLEKDVPL 

Pvi1   82 EFRGLPLCHSVHAEQFLVANAAAAGESALRAVAVS......HMPCGHCRQFLQEIRGASGIQILVTTDAEEG....................CAPEWRTVASLLLRPFGPHDLLPADVPL 

Pvi2   58 EFRGLPLCHSVHAEQFLVANAAAAGESALRAVAVS......HMPCGHCRQFLQEIRGASGIQILVTTDAEEG....................CAPEWRTVASLLLRPFGPHDLLPEDVPL 

          ♦          ♦♦♦                           ♦♦♦♦♦ ♦                                                           ♦ 
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Ath   166 LLESHDNHLKISDLDSICNGNT...D.SSADLKQTALAAANRSYAPYSLCPSGVSLVDCDGKVYRGWYMESAAYNPSMGPVQAALVDYVANG..GGGGYERIVGAVLVEKEDAVVRQEHT 

Mes1  170 ALEPHNNHLSFLYDSNSNIPNGINTP.VCDDLKYEALKAANKSHAPYSNCPSGVALMDCEGKVYRGSYMESAAYNPSLGPVQAAIVAYIVGG..GGGGYEKIVAAVLVEKEGAVVRQEYT 

Mes2  169 ALEPHHNHLSLLSDFNSNIPNGITSR.VCDDLKYEALEAANKSHAPYSDCPSGVALMDCEGKVYKGSYMESAAHNPSLGPVQAALVAYVVGG..GGSGYEKIVAAVLVEKEGAMVRQGYT 

Lus1  159 ILERHDNKLSLISDSDSEGE...........LKMEALEAANRSHAPYSKCPSGIALMDSEGKVYRGSYMESAAFNPSLGPVQAAMVACIVGG.....AYERIVAAVLVEKEGALVKQEAT 

Lus2  187 ILERHDNKLSLISDSDSESDSE..K.....ELKMEALEAANRSHAPYSKCPSGIAMMDREGKVYRGSYMESAAFNPSLGPVQAAMVACIVGG.....AYEKIVAAILVEKEGALVRQEAT 

Ptr1  168 LLEPHHNNLSFLGD..DKLPYGVSA..ALEDLKNEALEAAKKSHAPYTNCPSGLALMDCEGKVFRGSYMESAAYNPSMGPVQAALVAYVMGG..RGGGFDRIVAAALVEKQGAQARQEQT 

Ptr2  168 LLETRHNNLSFVGD..ALLPNGICA..SFDDLENEALEAANKSHAPFTNCPSGVALMDCEGKVYRGSYMESAAYNPSIGPVQAALVAYVMGG..RGGGYDRIVAAVLVEKQGAKARQEQT 

Mtr1  156 FLEPRNNGL....TQ.KLPNGVCKGDAVDEKLKIAAMEGANKSHAPYSNSPSGMAIVDCNGKIYKGSYVESAAFNPSLGPLQAAVVAFMVGG...GGKYDEIVGAVLVEKDGAMVKQEGT 

Mtr2  160 LLEPRHNDLCFIEIEGPITNSI.....K.PHLKDAALKAANESHAPYSDSPSGVALLDSRGNVYKGSYMESAAYNPSMGPVQAALVAFIVGARDGAAEYGELVEAVLVEKEDAVVKQEDT 

Pvu1  182 LLEPHHNALTLLPSHAANDAALSNGHLHNHKLKNAALDAANKSHAPYTASPSGVALLDRQGNLYKGSYLESAAFNPSLGPVQAALVAFVAAG...GGDYHQIVDAVLVEKEDAAVKQEHT 

Pvu2  154 LLEPRHNAL...SLPTPIPHNT.....N.PNLTLSALEAANSSHAPYSAAPSGVALLDSKGTVYKGSYIESAAYNPSLGPLQAALVAFIVGG...GGAYDEIVGAVLVEKEGAVIKQEPT 

Gma1  158 LLEPHHNTLTLQHYLN........AHVPNHKLKIAALEAANKSHAPYSGSPSGVALLDCHGNVFKGSYMESAAFNPSLGPVQAALVAFVAGG...GGDYDRIVGAALVEMDGAVVKQEHT 

Gma2  149 LLEPRHNAL...SLPQNDHFN.........ALAIAALEAANNSHAPYSASPSGVALLDSKGNVFKGSYIESAAYNPSLGPLQAAIVAFIAGG...GGDYEEIVAAVLVEKEGAVIKQDHT 

Gma3  143 LLEPHHNTLTLTLHH.........QHLPNYKLKTAALEAANKSHAPYSGSPSGVALLDCHGNVFKGSYMESAAFNPSLGPVQAALVAFVSGG...GGDYDQIVGAVLVEKEDAVVKQEST 

Mdo1  163 LLEQHENGLSFFSETQNLTGDFKLN....AELKAAALEAANKSHAPYSGCPSGVAILDSDGKMYKGSYMESAAYNPSMGPAQAALVAYIVGG..GGG.YEKIVVAVLVEKADVLVKQEHT 

Mdo2  163 LLEQLENGLSFLSETENLTDDFKLN....AELKAAALEAANKSHAPYSGCPSGVAILDSDGKMYKGSYMESAAYNPSMGPAQAAVVAYIVGG..GGG.YEKIVGAVLVEKDGAVVKQEHT 

Bra1  164 ILEHHDNNLTISDLDPISNGN.......TVELKRTALAAANRSYAPYSLCPSGVALVDCEGKVYRGWYMESAAYNPSLGPVQAALVDYIANG..GGG.YERIVGAVVVEKEDAVVRQEHT 

Bra2  180 LLEPHDNRLTLLGVTNGHVDS.........DLKLTALTAANRSYAPYSRCPSGVALVDCEGRVYRGWYMESAAYNPSLGPVQAALVDFVANG..GGGGFERIVGAVLVEKRDAVVRQEHT 

Bra3  152 LLQARDNKLLLVSSE....G......CEDRLLLRTALAAANRSFAPYSKCPSGVALKDREGQVYRGWYIESAAYNPSLGPVQAALVDFVISG...GTKFEDIVEAVLVEKRDAVVSQEKT 

Gra1  170 LLEPRRNGLSFTSDGCEN...........DELKHAALDAANMSYAPYSGCPSGVALIDVEGKIYKGSYMESAAYNPSLPPVQAAIVAYVASG..GGGGYERIVRAVLVEKSDAVIKQEHT 

Gra2  170 LLEPHRNGLSFCSDTRNGEINGDG.....DDSKYAALEAANASHAPYSGCPSGAALVDVEGKIYKGSYMESAAYNPSLPPVQAALVAYVASG..GGGGYERIVKAVLVETADAVIKQEHT 

Gra3  170 LLEPHRNGLSFCNDLCNGKING.V.....DDLKHAAVDAANMSHAPYSGCPSGMALLDVEGKIYKGSYMESAAYNPSLPPAQAALVAYVAGG..GGGGYERIVGAVLVEKADAVIKQEHT 

Pvi1  176 VLEPHDNPL...GDPVPAVANGFAAGDLEARLREAAEAAARASHAPYSECPSGFAVADGDGRIYAGGCLESAAYNPTLGPVQAAIIAMVAAG...GGSAGDVVAAALVEKERAAVAQETT 

Pvi2  152 VLEPHDNPL...GDPVPAVANGFAAGDLEARLREAAEAAARASHAPYSECPSGFAVADGDGRIYAGGCLESAAYNPTLGPVQAAIIAMVAAG...GGPAGDVAAAALVEKERAAVAQETT 

                ▲ Y in Gma1 derived from genomic sequence                        ♦♦♦ 

           ▼  ▼     ▼                          

Ath   280 ARLLLETIS.PKCEFKVFHCYEA............. 

Mes1  287 ARLLLQVIS.PKCEFKVLHCGMKSC........... 

Mes2  286 ARLLLQMIS.PKCEFKVIHCGLKSR........... 

Lus1  263 ARLILATVA.PKCELQVFHCRSG............. 

Lus2  295 ARLILATVA.PKCELKVFHCRSG............. 

Ptr1  282 ARLLLKEIS.PKCEFMVFHCVSNSGSSPSFNNLN.. 

Ptr2  282 ARLLLKEIS.PKCELKVFHCGSSS.SFNGCNNQNSC 

Mtr1  268 VRLLLEAIS.PKCQLQTFLCE............... 

Mtr2  274 ARLLLRSIA.PQCSFNVFLCSSNNKI.......... 

Pvu1  299 ARLLLHSIS.PDCNFSTFLCHSEPSPP......... 

Pvu2  262 ARLLLHSIS.PHCHFRTFLATSSHSP.......... 

Gma1  267 ARLLIHSIS.PNCQFDTFLCHNNNNNEY........ 

Gma2  254 ARLLLHSIA.PRCHFNNFLASQSPST.......... 

Gma3  251 ARLLINSIS.PNCQFDTFLCHCNPNHIV........ 

Mdo1  276 ARLLFQAIX.PKIDFRVFHCDSGSNCVKSLDL.... 

Mdo2  276 ARLLFQAIS.PKVDFRVFHCGSGSNGV......... 

Bra1  274 ARLLIQMIS.PKCDFSVYHCH............... 

Bra2  289 ARMLLQVIA.PKCDFEVFHC................ 

Bra3  259 AKMILETIADPKCAFKVFHCI............... 

Gra1  277 ARLLLQCIS.PKCEVKVFSV................ 

Gra2  283 AKLLLQCIS.PKCEFKVFHCNKNMLKCEYQV..... 

Gra3  282 SRLLLQCIS.PKCEFKVFHCTKTC............ 

Pvi1  290 ARIFLGAVA.PHASLHVYNYRPSDA........... 

Pvi2  266 ARIFLGAVA.PHASLHVYNYRPSDA........... 

 

 

 

Supplemental Figure S3. Multiple alignment of CDA from Arabidopsis 

with CDA protein sequences from several plants possessing more than one 

CDA gene copy  

Most plants with fully sequenced genomes only have a single-copy CDA 

gene but a few have more than one copy. The corresponding protein 

sequences were aligned with the CDA from Arabidopsis which fully matches 

the general CDA consensus (Ath). The consensus is derived from 

Supplemental Figure S1. The alignment was generated with ClustalW and 

shaded with Boxshade. Additional shading and labelling as in Supplemental 

Figure S1. Positions diverting from the general CDA consensus (red) and the 

plant CDA consensus (green triangles) are shaded in yellow. The locus 

identifiers associated to the aligned sequences are listed in Supplemental 

Table S2. 

 


